Correlation between destruction of malarial parasites by polymorphonuclear leucocytes and oxidative stress.
The role of reactive oxygen species (ROS) generated by polymorphonuclear leucocytes (PMNs) in the host response against malaria was investigated. Non-activated human PMNs were added to cultures of P. falciparum in microtitre cells. Parasite viability was evaluated by the incorporation of radioactive hypoxanthine. Using PMN/RBC = 1/150 (starting parasitemia was 1%) the incorporation on the second day in culture was only 61% of the control cultures. An effect could be observed already after two hours of incubation (30% reduction at a 1/50 PMN/RBC ratio). A direct contact between the effector and target cells was obligatory for the expression of the damage. Parasites within G6PD-deficient erythrocytes were more sensitive to the PMNs than normal parasitized erythrocytes. This difference could be attributed to the production of reactive oxygen intermediates in the experimental system, since G6PD-deficient erythrocytes are generally more sensitive to oxidant stress. Salicylic acid was used as a scavenger and reporter molecule for hydroxyl radical fluxes. It is converted to the corresponding dihydroxybenzoic acid derivatives, which could be detected by HPLC. Uninfected NRBC or parasitized erythrocytes containing young ring forms could trigger the PMNs to produce much less ROS than the mature forms of the parasites. Other factors associated with PMNs may inactivate the parasites, such as phagocytosis, lysosomal enzymes or degradation toxic products of the PMNs. However our results indicate that increased oxidative stress induced by PMNs interfere with the growth of P. falciparum and could play a role in human evolution of abnormal erythrocytes.